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(57)Abstract: 

PURPOSE: To provide the optical element which has 
excellent antireflection performance and increased 
reflection preventive performance, can deal with the 
high-accuracy optical element, is hardly crackable and 
has good durability. l^liif 
CONSTITUTION: This optical element consists of a base 
material made of a high-polymer resin and a surface 
layer which Is formed on the surface of this base material 
and has the optical characteristics different from the 
optical characteristics of the base material. The surface 
layer is a reformed layer formed by refonming the surface 
of the base material by irradiation with plasma or ion. A 
surface coating layer may be further formed on the 
surface layer. This process for production consists in 

including a stage for forming the surface layer by irradiating the surface of the base material 
with the plasma or ion beam generated from an ion source 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The base material made of macromolecule resin and said base material formed in the front 
face of this base material are an optical element which consists of a surface layer which has a different 
optical property, and is characterized by said surface layer being a reforming layer which reforming of 
the front face of a base material was carried out by a plasma exposure or ion irradiation, and was 
formed. 

[Claim 2] The optical element according to claim 1 characterized by the refractive index of a surface 
layer differing from the refractive index of a base material. 

[Claim 3] An optical element given in either claim 1 to which a surface layer is characterized by having 
a heterogeneous refractive-index property, or claim 2. 

[Claim 4] The plasma or ion irradiated on the surface of the base material is an optical element 
according to claim 1 to 3 characterized by supplying the introductory gas which contains at least a kind 
of element chosen from the group which consists of oxygen, a fluorine, and carbon to the ion source, 
and occurring. 

[Claim 5] It is the optical element which the base material made of macromolecule resin and said base 
material formed in the front face of this base material consist of a surface layer which has a different 
optical property, and a surface coating layer which consists of one layer formed on this surface layer, or 
two or more layers, and is characterized by said surface layer being a reforming layer which reforming 
of the front face of a base material was carried out by a plasma exposure or ion irradiation, and was 
formed. 

[Claim 6] The optical element according to claim 5 characterized by the refractive index of a surface 
layer differing from the refractive index of a base material. 

[Claim 7] An optical element given in either claim 5 to which a surface layer is characterized by having 
a heterogeneous refractive-index property, or claim 6. 

[Claim 8] The plasma or ion irradiated on the surface of the base material is an optical element 
according to claim 5 to 7 characterized by supplying the introductory gas which contains at least a kind 
of element chosen from the group which consists of oxygen, a fluorine, and carbon to the ion soiirce, 
and occurring. 

[Claim 9] A part or all of a surface coating layer is an optical element according to claim 5 to 8 
characterized by being formed under plasma-izing which contains at least a kind of element chosen from 
the group which consists of oxygen, a fluorine, and carbon, or the ionized gas ambient atmosphere. 
[Claim 10] The optical element according to claim 5 to 9 characterized by a surface coating layer 
consisting of a kind of low refractive-index layer at least. 

[Claim 1 1] The optical element according to claim 10 characterized by being a kind of compound 
chosen from the group which the low refractive-index matter which forms a low refractive-index layer 
becomes from silicon oxide, magnesium fluoride, and an aluminum oxide at least. 
[Claim 12] The optical element according to claim 5 to 9 characterized by a surface coating layer 
consisting of a layered product of a low refractive-index layer and a high refractive-index layer. 
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[Claim 13] It is a kind of compound chosen from the group which the low refractive-index matter which 
forms a low refractive-index layer becomes from silicon oxide, magnesium fluoride, and an aluminum 
oxide at least. The high refractive-index matter which forms a high refractive-index layer The mixture of 
titanium oxide, and a zirconium dioxide and titanium oxide, Titanium oxide, the mixture of oxidization 
PURASEOJIUMU, zinc sulfide, cerium oxide. The optical element according to claim 12 characterized 
by being a kind of compounds chosen from the group which consists of mixture of a zirconium dioxide, 
indium oxide, the tin oxide, and the indium oxide and the tin oxide, and mixture of the tin oxide and 
antimony, or such mixture at least. 

[Claim 14] Are the approach of manufacturing one optical element of claims 5-13, and the base material 
made of macromolecule resin is arranged in the vacuum devices which come to have the ion source. The 
introductory gas which contains at least a kind of element chosen from the group which consists of 
oxygen, a fluorine, and carbon is supplied to the ion source. The surface layer formation process which 
irradiates the plasma or ion beam containing said element generated from the ion source on the front 
face of said base material, and forms a surface layer, By performing vacuum evaporationo processing or 
spatter coat processing, suspending the exposure of the plasma or an ion beam, or continuing an 
exposure The acceleration voltage of the ion source in said each process coming [ the surface coating 
layer formation process which forms a surface coating layer on a surface layer ] The manufacture 
approach of the optical element characterized by being less than [ 200V ]. 
[Claim 15] 
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